Preliminary Arne ndme nt dated May 8 , 2006 

AMENDMENTS TO THE CLAIMS : 

Please replace all prior listings of claims with that 
which appears below, in which Claims 2-4, 10-22 and 26-51 have 
been cancelled and Claims 1, 7 and 8 have been amended to read 
as follows: 

1. (Currently Amended) A method of improving 
reliability of a aB- -- u - nd -e-r--f--i--l--l-ed- semiconductor device comprising 
at least one layer of low-K ILD, steps of which comprise: 

providing a semiconductor device comprising: 

a semiconductor chip comprising copper electrical 
interconnections and at least one layer of low-K ILD therewithin 
and metallization on a surface thereof; and 

a carrier substrate having electrical contact- 
pads on a surface thereof to which the semiconductor chip is 
electrically interconnected through an electrically conductive 
material to the copper electrical interconnections; and 

o p t i o n ally, a s e c o n. d sem i c o n d u c t o r ch i p having 
opposed s ur faces , one of which for bonding to the carrier 
substrate and the other of which for establishing electrical 
in terconn ecti on with bo th the s em i c o n d u c t o r c h i p and the carrier 
substrate , wherein the carrier sub str ate has el ectri ca l contact 
pads on a surface thereof to which at least one of the 
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semiconductor chip or the second semiconductor chip is 

^_ _ _________ _______________________________ ±2 

electrically interc onnected; 

p r o v i d i n g a h e a t c u r a b 1 e underbill composition e i t her 
between the electrically interconnected surfaces of the 
semiconductor chip and the carrier substrate to form a 
semiconductor device assembly an d/or over the semic onduct or; and 

exposing the s e m i c o n d u c t o r d e v i c e a s s e mb 1 y t o e 1 e v a t e d 
temperature conditions sufficient to cure the heat curable 
u-ndcrf ill composition, 

wherein the heat curable underfill composition comprises a 
curable resin component and a filler component, wherein the 
filler component is present in an amount sufficient to provide 
the heat curable undcrfil 1 composition when cured with a 
coefficient of thermal expansion of less than about 25 ppm/°C or 
a coefficient of thermal expansion of greater than about 5 0 
ppm/°C and when cured the heat curable underfill composition has 
a ratio of modulus versus temperature between -65°C and 125°C in 
the range of 10MPa/°C to about -10MPa/°C. 

Claims 2-4. (Cancelled) 

5. (Original) The method of Claim 1, wherein the 
electrically conductive material is solder . 




Preliminary Amendment dated May 8, 2 0Q6 

6. (Original) The method of Claim 5, wherein the 
solder is selected from the group consisting of Sn (63) : Pb ( 37 ) , 
Pb(95) :Sn(5) , Sn : Ag ( 3 . 5 ) : Cu ( Q . 5 ) and Sn:Ag(3.3) :Cu(0.7) . 

7. (Currently Amended) An unde rfilled semiconductor 
device assembly comprising: 

either a semiconductor chip comprising copper 
electrical interconnections and the layer of low-K ILD 
therewithin and metallization on a surface thereof or a 
semi conducto r device com prising a semicondu ctor chip comp rising 
copper electrical interconnections thereof contacting at least 
one layer of low-K ILD therewithin and metallization on a 
surface thereof to which is electrically connected a carrier 
subs trate ; 

a circuit board having electrical contact pads on a 
s u r f a c e thereof t o w h i c h the semi c o n. d u c t o r chip o r s e m i c o n d u c t o r 
device , respectively, is electrically interconnected; and 

a heat curable underfill composition between the 
semiconductor chip or semiconductor de vice, respe ctively, and 
the circuit board, 

wherein the heat curable underfill composition comprises a 
curable resin component and a filler component, wherein the 
filler component is present in an amount sufficient to provide 
the heat curable underfill composition when cured with a 
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coefficient of thermal expansion of less than about 25 ppm/ °C or 
a coefficient of thermal expansion of greater than about 50 
ppm/°C, and wherein the heat curable underfill composition has a 
ratio of modulus versus temperature between -65°C and 125°C in 
the range of -10MPa/°C to about 10MPa/°C. 

8. (Currently Amended) The device method of Claim 
7 , wherein the electrically conductive material is solder . 

9. (Original) The method of Claim 8, wherein the 
solder is selected from the group consisting of Sn ( 63 ) : Pb ( 37 ) , 
Pb ( 9 5 ) : Sn ( 5 ) , Sn : Ag ( 3 .5) : Cu ( 0 . 5 ) and Sn : Ag ( 3 . 3 ) : Cu (0.7) . 

Claims 10-22 « (Cancelled) 

23 . (Original) A method of assembling a 
semiconductor device with improved reliability, steps of which 
comprise : 

providing a semiconductor chip having opposed 
surfaces, one of which for bonding to a carrier substrate and 
the other of which havina electrical interconnections for 
establishing electrical interconnection therewith, and having a 
thickness of less than 100 microns; 

providing a carrier substrate having a portion of a 
surface for bonding the semiconductor chip and another portion 
of a surface for establishing electrical interconnection with 
the semiconductor chip ; 
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providing a heat curable die attach composition onto 
at least a portion of one or both of the bonding surface of the 
semiconductor chip or the bonding surface of the carrier 
substrate, in an amount sufficient to establish a bondline of 
less than about 10 microns when the semiconductor chip and the 
carrier substrate are mated; 

mating the bonding surface of the semiconductor chip 
with the bonding surface of the carrier substrate to form a 
semiconductor device assembly and exposing the semiconductor 
device assembly to elevated temperature conditions sufficient to 
cure the heat curable die attach composition, thereby bonding 
t h e s em i c o n d u c t o r d e v i c e t o t h e c a r r i e r s ub s t r a t e ; and 

e s t a b 1 i s h i n g e 1 e c t r i c a 1 i n terc o n n e c t i o n s bet w e e n t h e 
semiconductor device and the carrier substrate, 

wherein, when cured the heat curable die attach composition has a 
ratio of modulus versus temperature between -65°C and 125°C in 
the range of -10MPa/°C to about -10MPa/°C, 

2 4 . (Original ) The method of Claim 23, wherein, the 
heat curable die attach composition comprises a curable resin 
component and a filler component, wherein the filler component 
is present in an amount sufficient to provide the heat curable 
die attach composition when cured with a coefficient of thermal 
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expansion of less than about 25 ppm/°C or a coefficient of 
thermal expansion of greater than about 50 ppm/°C. 

2 5 . (Original ) A semiconductor device comprising : 
a semiconductor chip having opposed surfaces , one of 
which for bonding to a carrier substrate and the other of which 
having electrical interconnections for establishing electrical 
interconnection therewith, and having a thickness of less than 
100 microns ; 

a carrier substrate having a portion of a surface for 
bonding the semiconductor chip and another portion of a surface 
for establishing electrical interconnection with the 
semiconductor chip; and 

a die attach composition between, the bonding surfaces 
of the semiconductor chip and the carrier substrate, to form a 
bond line of less than about 10 microns, 

wherein the die attach composition has a ratio of modulus versus 
temperature between -65°C and 125°C in the range of -10MPa/°C to 
about 10MPa/°C. 

Claims 26-51. (Cancelled) 



